GenerationHistory

+ steps: list{dict]

+ wirte_step(GeneratorStep): void

ConnectorRenamingConvention

PIDGenerator

@ + generator_function: GeneratorFunction

+ capping_function: CappingFunction e

InitializationStep

+ init_pattern: Pattern

+ sampled_distribution_name: str

+to_dict(): dict

+ get_pattern(): Pattern

CappingStep

+ init_pattern: Pattern

+ sampled_distribution_name: str

+to_dict(): dict

+ execute_on(current_pattern: Pattern): void

<<Abstract>>
GeneratorStep

+to_dict(): dict

+ execute pattern: Pattern): void

renaming(convention

torRenamingConvention): void

+ get_termination_status(): bool

A/ + sampled_distribution_name: str

AddPatternStep

+ own_connector: Connector
+ next_pattern: Pattern

+ next_connector: Connector

InternalConnectionStep

+ own_connector: Connector

+ next_connector: Connector

TerminationStep

<<Abstract>>
GeneratorFunction

+ distribution_range: dict[str, PatternDistribution]

+ renaming_convention:
ConnectorRenamingConvention

+ rename_connectors(Pattern): void

+ max_steps: int

- ion_history: listor

- _current_pattern: Pattern

1

The generator manages the synthetic data
generation and aggregates patterns
according to a given generator function.

<<Abstract>>
Pattern

+ label: str
+ connectors: dict[str, Connector]
+ kwinfos: dict

+ observer_patterns: dict[Pattern]

- _is_incorporated: bool

+add_observer(observer_tag: str, new_observer:
Pattern): void

+ incorporate_pattern(own_connector: Connector,

counterpart: Pattern,
counterpart_connector:Connector): void

+ connect_i Connector,

Connector): void

+ copy_pattern(): Pattern

+ change_label(label: str): void

+ save(dir_path: Path, file_name: str): void

+ load(dir_path: Path, file_name: str): Pattern

Bl i i terpart: Pattern): void

-_connect_via ector: Connector,
t: Connector): void

| - _current_step: int

+ initialize_pattern(): InitializationStep

+ get_next_step(current_pattern: Pattern): GeneratorStep

Generator function follows the strategy design
pattern and contains the logic of determining the next

<<Abstract>>
CappingFunction

pattern to be connected. The logic follows:
current_pattern_connection, next_pattern,
next_pattern_connection = f(current_pattern)

+ distribution_range: dictfstr, PatterDistribution]

¢

- _termination_flag: bool

+ generate_pattern(label:str): Pattern

+ get_capping_steps(current_pattern: Pattern):
list{CappingStep]

+ next_step(): void {
+ continue_loop(): bool 0.
+ cap_connectors(): void
+ get_generation_history(): GenerationHistory
+ reset(): void
A pattern is a wrapper class for a P&ID PatternDistribution
structure for the generator. It describes a
given P&ID state and contains connectors + name: str
as interfaces. It also contains the code to - di P.
aggregate pattens. + patterns: dict[str, Pattern]
+ probabilities[str, float]
+ connector_labels: list[str]
@] +add_p - float,

<<Abstract>>
Connector

+ label: str
+ kwinfos: dict
- _is_active: bool

+ conntect_to_counterpart(Connector): void
+ assess_valid_counterpart(Connector): bool

- ion(Connector): void

-_implement_deactivation(). void

normalize: bool): void

+ normalize_probabilities(): void
+ check_pattern_compatibility(Pattern): bool
+_iter__(): (Pattern, probability: float)

+ sample_pattern(): (Pattern, probability:
float)

+ random_pattern(): (Pattern, probability:
float)

+ load(dir_path: Path, name: str):
PatternDistribution

+ save(dir_path: Path): void

A PatternDistribution is a collection of Patterns that
share the same properties with regards to the
generation logic. The patterns are grouped for the
sake of randomness and for structure. The grouping
is based on similarity mainly regarding::

- Outside connectors

- Generation logic

- Conceptual similarity (e.g. distillation columns)

Data folder structure
- patterns
- patterndistribution1
- distribution.json
- (pattern files according to
load/save implementation
in pattern)
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- _curent_pattem: Patsm
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Pattern
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